Decision-making in protected areas is often difficult due to an unclear definition of management objectives and indicators for their monitoring. This is frequently related to the coexistence of systems of protected areas at national and regional levels for which management objectives are ambiguous or that are not directly related to protected areas classification standards. In this study, we proposed a participative model based on PROMETHEE II to find consensual protected areas categories based on IUCN framework. This model involved the stakeholder's assessments of management objectives in a protected area and their aggregation based on distance comparisons with objectives of international protected areas standards. The model was tested in the Albufera de Valencia Natural Park, a strongly humanmodified wetland located in Eastern Spain and it allowed the identification of consensual management priorities and the IUCN category V as the equivalent international protected area category for this regional protected area.
INTRODUCTION
Management effectiveness evaluation in protected areas is the process of assessing "how well protected areas are being managed -primarily the extent to which management is protecting values and achieving goals and objectives" (HOCKINGS et al., 2006) . Recent studies concerning management effectiveness highlighted the need to standardize methodologies for ecological monitoring and science-based research to systematically compare management in protected areas (COAD et al., 2015; GELDMANN et al., 2015; DUDLEY et al., 2016) . For this reason, many countries adopted the International Union for Conservation of Nature (IUCN) protected areas management categories to classify protected areas according to clear and monitorable management objectives, allowing comparison of protected areas to be made globally, regionally or nationally.
However, in some countries, like Spain, there is a very complex system of classification and management of protected areas that includes a great disparity of regional and national categories. This creates confusion and coordination problems and makes the assessment and monitoring of protected areas difficult to perform since there is not a clear and consistent correspondence between categories and management objectives (LOPEZ et al., 2007) .
Good governance in protected areas can be extremely challenging. Uncertainty and the difficulty of coordination between different levels of management in the same area increases the complexity of the decision-making processes (GOSNEL et al., 2017) . This can become a serious problem for the assessment of the degree of achievement of conservation goals in protected areas. Moreover, the complexity derived from different protection levels implies difficulties to define the best fitting indicators and methodologies to assess management efficiency in these areas. This problem increases with the establishment of control and monitoring systems at the regional level. The application of an international standard can provide local and regional governments with not just international conservation concepts and guidelines but also with tested tools for assessment and monitoring of management in these areas. Some relevant protected areas in the world have no correspondence with international protection categories (SOUTULLO et al., 2008) . In areas that can be related to international systems, the application of international tools for their assessment and monitoring, such as the Rapid Assessment and Prioritization of Protected Area Management-RAPPAM (COAD et al., 2015) or the Management Effectiveness Tracking Tool-METT (STOLTON & DUDLEY, 2016) is facilitated. It also makes it easier to implement management programs and to improve them, to use available resources more efficiently, and to enhance governance by establishing synergies between governance levels.
Recently, a new paradigm of good governance emerged, having as essential principle the participation of local communities in decisionmaking processes (GOSNEL et al., 2017) . In protected areas, there are usually strong conflicts and complex relationships among multiple and diverse stakeholders with contrasting interests, making the incorporation of participation processes into decision-making processes an urgent necessity (VUCETICH et al., 2018) . The development of these processes in conservation faces serious problems such as communication difficulties among stakeholders that prevent them from defending properly their interests and from sharing their different points of view (GÖRG et al., 2016) . Multicriteria analysis is a useful approach to incorporate preferences in decision-making processes regarding natural resources management (ARSIĆ et al., 2017; DE CASTRO & URIOS, 2017; DIAZ-BALTEIRO et al., 2017; MARTTUNEN et al., 2017) . Multicriteria methods are particularly helpful in reaching agreements since they are based on a framework structured for discussion among groups with different interests. In the last decade the use of multi-criteria analysis to solve management problems in protected areas has increased considerably (COSTA et al., 2016; POUWELS et al., 2017) .
In this study, we propose a novel participative model based on outranking techniques to establish equivalences between protected areas management categories in national and regional systems to categories in a single reference international framework. The model is to be applied in existing protected areas to find a correspondence with the categories of the IUCN classification framework with the involvement of stakeholders in these protected areas. In addition to its formal presentation, we validated the model in the Albufera de Valencia Natural Park. Closeness values measure the similitude of stakeholder's priorities according to an international reference category system, the IUCN management priorities. The analyzed alternatives are seven IUCN protected areas categories based on nine management objectives for protected areas (Table 1) . Participation was incorporated through personal interviews and online individual interviews.
MATERIALS AND METHODS

Study area
The model we developed was tested in the Albufera de Valencia Natural Park, in the Valencian Community, Spain. Protected areas in the Valencian Community are classified into seven categories: Natural Parks, Natural Areas, Municipal Natural Areas, Nature Reserves, Natural Monuments, Special Importance Places and Protected Landscapes. These categories in the Community are assigned according to the presence of natural and biological features and values (GENERALITAT VALENCIANA, 1994) . The Albufera de Valencia Natural Park is a protected coastal wetland, classified regionally as a Natural Park in 1986 and as a wetland of international importance (Ramsar site) in 1991. The area is also recognized as a Special Protection Area (SPA) according to the European Comission Birds Directive and a Site of Community Importance (SCI) according to the European Comission Habitats Directive. It covers an area of 21,120 ha, two thirds of which are devoted to rice cultivation and distributed in small parcels of privately-owned land. Anthropic pressure in the last century has been very intense (PASCUAL-AGUILAR et al, 2015) . Agriculture, fishing and hunting have caused conflicts among stakeholders with different interests.
The proposed model encompasses three steps: i) Individual ranking computation, ii) Aggregation of individual preferences, and iii) Evaluation of the robustness of conjoint results and pinpointing conflicts. Here below we showed how we undertook the steps. i) Individual ranking computation. Firstly, the stakeholders' priorities of each management objective for one protected area should be collected. Secondly, the closeness values should be calculated as deviations in absolute value between the priorities of each management objective for each IUCN protected area category (Table 1 ) and the priorities of each management objective evaluated by each stakeholder.
Thirdly, the scores of deviations are reversed so that higher closeness values indicated greater similarity with IUCN priorities. Thus, the value 3 indicated complete agreement between two priorities and the value 0 indicated complete disagreement.
Once the closeness values have been calculated, a Preference Ranking Organization Method for Enrichment Assessment, PROMETHEE II should be used in order to obtain the intensity of the preferences over each alternative or IUCN category. PROMETHEE II is a methodology based on PROMETHEE, a multi-criteria method developed by BRANS (1982) , that belongs to the group of outranking techniques and provided a raking of the set of alternatives under consideration based on improvement relationships (BELTON & STEWART, 2000) . PROMETHEE II allowed to obtain net flows for each alternative, providing complete rankings that can be compared with utility functions, i.e. aggregated preference indices (Eq. 1, 2), positive outranking flows (Eq. 3), negative outranking flows (Eq. 4) and net outranking flows (Eq. 5).
(3)
(5) Equations 1 and 2 allowed to obtain the aggregate preferences indices for each pair of protection categories a and b. π (a,b) represents how each category a is preferred over b and π (a,b) represents how each category b is preferred over a. When π (a,b) is close to zero there is a weak global preference of a relative to b, but when it is close to 1 there is a strong global preference towards a. Secondly, each category a, belonging to the set of n categories, is compared with the other n-1 categories to obtain the positive outranking flow and the negative outranking flow, using the aggregated indices. The positive outranking flow expresses how a category a is outranking all the others (Equation 3), so the highest Ф+ (a) represents the best category of the set. Negative outranking flow expresses how a category a is outranked by all the others (Equation 4), so the lower Ф-(a) represents the best category. PROMETHEE II provided a complete rank of categories, allowing the calculation of the net outranking flow of each alternative with a balance between the positive outranking flow and the negative outranking flow (Equation 5). The highest net outranking flow represents the most preferred category. When using the closeness values as inputs in the assessment, the ranking of alternative preferences showed the degree of overlap between the priorities of each participant or group of participants in respect to the reference category. ii) Aggregation of individual preferences. Usually, decision results of the s group members will be aggregated using a common linear additive procedure. The global net flow Ф G is calculated as a weighted average of the individual net flows (Equation 6):
The importance of each participant in the process is determined using the weights for each participant or groups of stakeholders. This provided flexibility to the process and allowed to develop a complete sensibility analysis to pinpoint the compared preferences between stakeholders.
iii) Evaluation of the robustness of conjoint results and pinpointing conflicts. This step is based on a consistency analysis and a participant's analysis. To validate the consistency of the overall result, a sensitivity analysis on the weights for each participant group is performed to evaluate the joint effect of each individual assessment. In this way the acceptance ranges for each alternative can be approximated. The preferences of park technicians, analyzed independently and compared with the overall results, are involved in the process with that purpose in order to help defining thresholds ensuring conservation goals to start negotiating alternatives with stakeholders.
To identify conflicts between the preferences of each group of participants, we proposed a distance-based methodology based on YU & LAI (2011) (Equation 7).
(7)
where k, l represents the k th and l th decision-makers, i.e. k=1, 2, ..., p, l=1, 2, ..., p and i denotes the i th alternative, i=1, 2, ..., n.
Stakeholders, survey design and data collection
To test the model, fifteen participants from the most representative groups of stakeholders (Conservationists, Government, Owners and Staff) were interviewed. The Conservationists group is formed by two representatives of environmentalist associations. The Government group is formed by four representatives of municipalities included in the studied area. The Owners group is formed by four representatives of land owners' associations. The Staff group is formed by the director of the Albufera de Valencia Natural Park and four technicians. They are aware of the major problems related with the natural park, performing in this model a control function.
Each of these individuals is a key actor of their group of stakeholders in the natural park. Therefore; although, the sample is not very large, it is comprised of members that represent well the stakeholders' groups related, directly or indirectly, with the use and management of the protected area. To collect the participants´ assessment on the importance of management objectives a Likert survey was designed with four classes: High (3), Medium (2), Low (1) and Null (0).
RESULTS AND DISCUSSION
In our study area, the most preferred protected area category was Category V (Protected Landscape/Seascape) with a net flow of 0.223, followed by Category II (National Park) with a net flow of 0.112 (Table 2 ). Both categories prioritize the sustainable use of natural resources against strict protection. In contrast, the less preferred categories were III (Natural monument) and Ia (Strict Nature Reserve). Category Ia represents a very strict level of protection excluding exploitation of natural resources and Category III allowed sustainable use but it does not address ecosystem services or cultural values and traditions. These results capture well the nature of the Albufera de Valencia Natural Park, a very human modified area with a traditional extensive use of natural resources and very rooted cultural values, especially those related to water management. Socially robust knowledge relies on transparency and participation allowing integration of social preferences in the governance of protected areas in the long run. In the case of the Albufera de Valencia Natural Park, the preferences of stakeholders seem to be related to the use of natural resources and biodiversity conservation but also to the maintenance of cultural values and traditions.
Results for each group of stakeholders indicated a clear global preference for category V (Protected Landscape/Seascape) (Figure 1 ). Category II (National Park) was ranked second and category Ia (Strict Nature Reserve) last (Figure 1 ). This brief analysis indicated that the global ranking is consistent with the individual one, showing a satisfactory aggregation of individual results. In addition, the preferred category for all stakeholders but Government is category V. The dispersion in the results of category Ia was caused by the Owners group, who considered this category not suitable for the Albufera Natural Park (net flow of -0.327 compared to the Conservationists net flow of +0.056) (Figure 1) . These results agree with our expectations, since category Ia prioritized scientific research objectives and strict biodiversity conservation and it does not consider objectives related to sustainable use, tourism, education or maintenance of natural or cultural heritage.
A sensitivity analysis was performed to assess the robustness of the global results. This specific analysis is not related to conflict resolution since it was assumed that all stakeholders agreed on the result and this stage was suppressed. An increase was observed in the weights assigned by the government members to 70% among all the stakeholders, i.e. 17.5% by each government group member and 2.7% by all other members and the global ranking was not changed, emphasizing the strength of other participants in constructing a final decision. Staff results match with the joint alternatives except for categories Ib and IV. Three best ranked alternatives in the global ranking coincide with those of the Staff.
The distance-based methodology identified the most important conflicts in categories Ia, Ib and IV (Figure 2) . Overall, the most important conflicts reported were between Owners and Conservationists and between Owners and Government. Owners were the group with more conflicts with other groups for all protected areas categories. This group presented the highest distances with Conservationists and Government preferences for categories Ia, Ib, IV and V. Results also showed conflicts with Conservationists preferences for category II and conflicts with Government preferences for category VI (Figure 2) . These results showed conflicts on protected areas management priorities between some groups of stakeholders, particularly between Owners, Conservationists and Government. Differences in priorities between Government and others stakeholders groups can be a serious problem since the former are responsible for the direct planning and management of the protected area, including regulation of access, land use change and ecosystem management in the area. Government is also responsible for looking for consensus and compromises with all the groups with interests in the area. Conversely, divergences between Owners and Conservationists were very high in extreme values, but they are lower in the medium range. Probably it would be possible to minimize distances prioritizing management objectives that included moderate restrictions and providing clear communication channels between these two groups. Global results were considered robust, identifying IUCN Category V as the most preferred category for the Albufera de Valencia Natural Park.
The model developed in this research and applied in the Albufera de Valencia Natural Park involving the participation of stakeholders in defining priority management objectives of the protected area provides transparency to the design of public policies and helps to improve protected areas policy, ensuring good governance.
This model allowed an easy identification of the strongest conflicts and the groups that are responsible for them. Furthermore, it makes it possible to identify the most conflictive protection categories and quantify the conflict threshold, that is, the score at which one category is preferred over another. This information can be used to enhance communication channels with all relevant actors and to develop collaborative mechanisms providing a space for dialogue and search for solutions to specific problems. The assessment conducted by the protected area staff is a reference to the process as these participants are experts familiar with the problems of the area and who have the responsibility of ensuring nature conservation in the long term throughout decision-making processes.
The need for clear objectives for the planning of protected areas and the lack of systematic approaches for setting it is the main reason to promote this model. The main strengths of the model are its simplicity and generality, which allowed its application to protected areas of any type and in any place in the world. Several multi-criteria models to add stakeholder preferences in protected areas planning have been proposed in the literature (e.g., ANANDA & HERATH, 2008; COMINO et al., 2016; ESMAIL & GENELETTI, 2018; GURNEY et al., 2015) . Some studies have used these techniques to identify the objectives of protected sites (GUAITA et al., 2019; . In comparison to the available models and applications, the added- Government. Ia to VI refer to IUCN categories indicated in Tables 1 and 2. value of our model is that it provides the basis for the aggregation of the stakeholder priorities from early stages of protected areas planning, even before the protection category for a site has been established (including the restrictions related to it) as could be fit well for local people and conflicts could be minimized. This model also provides transparency in participatory processes indicating each of the individual preferences along the decision-making process. The information thus generated can support the development of specific management strategies for individual protected areas.
CONCLUSION
The model developed in this research is a strong contribution to the establishment of comparable information systems in the worldwide network of protected areas improving protected areas policy, governance and stakeholders' participation in decision-making. This model enhanced synergies between levels of governance systems and groups of stakeholders with interest in protected areas and in their management. It contributed also to the assessment and monitoring of protected areas of all types.
The application of the model allowed the identification of the IUCN Protected Landscape/ Seascape (Category V) as the international protected area category better fitting the in the Albufera de Valencia Natural Park considering preferences of Owners, Government, Conservationists and Park staff. This suggested that this category is well adapted to the social, economic and social context of the protected area. Category V prioritizes the protection of natural and cultural resources, tourism and maintenance of natural and cultural heritage. As second priorities, it considered scientific research, conservation of biodiversity, conservation of ecosystem services, education and sustainable use of resources.
The model identified conflicts on protected areas management priorities between Owners, Conservationists and Government; although, divergences between owners and conservationists could be smoothed providing non-extreme alternatives.
